ABSTRACT A form for homogeneous functions is presented which shows them to be a very simple extension of the wellknown Cobb-Douglas functions with similar properties in production (and distribution) economics. This form thus suggests new possibilities for interpreting a wide variety of empirical and theoretical results in economics; it also provides contact with developments in other fields, such as information theory and geometric programming.
One of the most extensively used forms for empirical studies of production (and other areas, too) in economics is the "Cobb-Douglas function" (see refs. 1 and 2), Q = AL"K'". [ 
1]
Here we have written it as a homogeneous form, of degree a + f3, in terms of Q, a single output, which results from the amounts of two inputs, labor, L, and capital, K. Interchangeably, we shall also refer to such inputs as "factors of production," or, more briefly, as "factor inputs." A, a, and ,B are positive constants, and a and ,@ represent "output elasticities" or responses of Q to variations in the factor amounts, L and K, respectively. (See [3] and the following below.)
More generally, n Q = A H| xj6'= AxI6'X262 --X)', [2] where xi is the amount of the ith factor input and the constant as is its corresponding "output elasticity", namely, a ln Q xiOQ a In xi Q Qax, which is assumed to be positive, as are also all the variables Xi.
As [3] makes clear, output elasticity is essentially a measure of the incremental response in output, Q, to variation in the amount of the ith factor input, xi. The statement of the derivative in logarithmic units produces a "dimensionless" measure §, as is shown by the second term in [3] . As this second term also makes clear, the value of this elasticity will, in general, depend not only on aQ/8x1 (and the point where it is evaluated) but also on the already attained ratio of the ith input to total output, i.e., xt/Q.
Sometimes [3] is called the "partial output elasticity" or, more precisely, the "partial output elasticity for the ith factor input," but we shall follow common usage and refer to this more briefly [3] as "output elasticity" since the associated mathematical notation can generally be relied on to make clear which input is being referred to.
Taking logarithms in [2] and then differentiating as in [3] , we see that the exponents bi are output elasticities. They are all also constant. Because, in general, output elasticities are assumed to be positive for any actually used input, the 5s in these Cobb-Douglas functions are also assumed to be positive constants. This assumption follows from the fact that the output Q and all inputs xj are positive and so are the derivatives (called "marginal productivities") 8Q/&rt, since all inputs have positive prices and hence it would not be economical to use any input that does not produce some positive output. In keeping with common assumption we shall also assume that all output elasticities are positive, although not necessarily constants, in the discussion that follows.
With these assumptions, we now extends the above forms and elasticities to [4] n Q = A(x) HI xii(x). i=I where Q is now a homogeneous function that is "sufficiently smooth," i.e., has continuous partial derivatives, and bi5(x) and A(x) are functions depending on the vector x = (xi, . . .,xn) with xj > 0, and defined in such a way that, as will be shown, the bi5(x) also satisfy n E: bl.(x) = I, bi(x) > O. i -= 1, ..., n.
i. = I [5] We call this an "extended" Cobb-Douglas form and observe that it is a new form that holds for all sufficiently smooth homogeneous functions.
THEOREM ON HOMOGENEOUS FUNCTIONS
To state and motivate our theorem we first consider the expression n hf(x) = E fix, i -I [6] which, by Euler's theorem, always holds when the function f(x) is homogeneous of degree h with continuous partial derivatives ("marginal productivities" if f is the production function), § i-Xi [7] THEOREM. Let hf(x) > 0, where f(x) is a function that is homogeneous of degree h, and let f(x) have continuous partial derivatives. Then n f(x) = A(x) H xjai'x' [8] i. = I where h b6(x) is the output elasticity of the ith factor input, i.e., Proof: Insert [9] and [10] into [8] and use [6] . Of course, the output elasticities are no longer constants, as in the ordinary Cobb-Douglas functions, but the above theorem now provides an opening for further justification and interpretations in the use of such functions and their extensions, which have become almost canonical in empirical econometric investigations at aggregate-i.e., economy wide or industry wide-levels.
Finally, the b5(x) as represented in the theorem provide a ready means for testing a variety of economic hypotheses (e.g., with respect to cost minimizing behavior) that are of interest in economics. In fact, turning to A(x), as represented in [10] , we can give it economic meaning as the geometric mean of the ratios of factor (i.e., input) marginal productivities and output elasticities. Further we can also represent it, for each x, as ln A(x) = -n h -6x) In 6f (x) But now recalling, see [5] , that b6(x) 2 0 and libi(x) = 1, we then see that this is, essentially**, the negative, of the "Khinchin-Kullback-Leibler" measure of the mean information for discrimination in favor of the "as distribution" against the "fj distribution" (see ref. 6 ). Here "distribution" means "frequency distribution" as in statistics. It can also be given an interpretation in terms of specified behavioral hypotheses (e.g., with respect to cost minimizing behavior) in economics so that [11] may also be used for empirical inquiries to provide a very natural summary measure of the degree of departure (if any) from the hypothesized behavior.
CONCLUSION
From what has just been said, it should be evident that the above theorem provides contacts with a variety of other disciplines. As we have just shown, for instance, such a contact is explicitly made with information theory, and thus to other parts of statistics, too (see ref. 6 ). Further developments of an analogous kind provide similar contacts with geometric programming (7), dimensional analysis (8) , and other disciplines as wells.
Doubtless other such generalizations can also be effected (refs. 9 and 10). On the other hand, by a variety of specializing assumptions with respect to the nature of the functions considered, the results of the above theorem can also be brought to bear for new insight into large bodies of already developed economic theories and empirical findingsT.
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